Biochemical research on luminescent enzyme-substrate ("luciferin-luciferase") systems has resulted thus far in the isolation and crystallization of the luciferin from only two types of luminescent organisms, namely, the firefly1 and the small ostracod crustacean, Cypridina.2 Synthesis of the former luciferin has very recently been achieved,3 and a tentative structure proposed for the latter luciferin,4 which is a considerably more complicated molecule. Both differ chemically from the diffusible factors involved in bacterial luminescence.5
The chemical properties of crystalline luciferin from Parapriacanthus and Cypridina, respectively, were found to be essentially identical in the following respects: (1) melting point, 185-1950C, not sharp, with evidence of softening and reddening at 170'C; (2) absorption spectra (Fig. 2) , with E190' (250C, 435 mu) measured as 187.0 and 187.5 for Cypridina and Parapriacanthus, respectively, suggesting fundamentally the same structure of the chromophore, as well as molar equivalence, probably also molecular weight; (3) specific luminescence potency in the reaction with Cypridina luciferase, amounting to 4,640,000 L.U. (light units, on an arbitrary scale of integrated total light) per mg for Cypridina luciferin, and 4,810,000 L.U. for Parapriacanthus luciferin; (4) a positive Sakaguchi reaction, indicating the same structure at a mono-substituted guanidine in the two luciferins; (5) identical paper chromatograms of the two luciferins, using Tsuji's solvent,'0 modified to consist of ethyl acetate, butanol, ethanol, and water in a ratio of 3:2:2:3; and (6) identical paper chromatograms of the products of acid hydrolysis (4 N. HCl, 15 hours at 120'C in air) and alkaline hydrolysis (10% barium hydroxide, 15 hours at 120'C in air), the former revealing the presence of isoleucine and 4-guanidino butyric acid, and the latter, the presence of isoleucine and 4-aminobutyric acid, using in each case a developing solvent consisting of butanol, acetic acid, and water in the proportion 4:1:1.
Evidence for chemical identity or near-identity of these luciferins is not surprising in view of their cross-reactions with the opposite luciferases, though' this phenomenon is virtually unique among the luciferin-luciferase systems which have been separated from about a dozen different types among the numerous luminescent organisms known.7 11 While the significance from the viewpoints of comparative biochemistry and evolution remains to be elucidated, the foregoing results are interesting in constituting the third example of crystalline luciferin that had been isolated from a luminescent organism. Considerable evidence has accumulated in recent years to support the concept that ribosomes are the primary sites of protein synthesis. This view was originally supported by experiments in vivo and in vitro with C14 amino acids demonstrating that proteins pass through ribosomes during the course of their synthesis (see review by Novellil). More recently, not only has a nascent precursor of soluble proteins been recognized on ribosomes,2-4 but also specific protein'-' synthesis has been obtained with in vitro experiments in which the specificity for protein synthesis resides in the ribosomes.
Similar evidence has recently been reported for yeast. Protein synthesis is associated with particulate RNA.8 Analysis of the ribosome fraction from exponentially growing yeast has revealed one major component having a sedimentation coefficient of 80S.9 10 In experiments with intact cells, C14 amino acids and S35 are incorporated first into ribosomal protein"' 12 and can be chased from these to the soluble proteins.12 Webster'3 has demonstrated in vitro that amino acids are incorporated into ribosomes in a manner analogous to that of mammalian and plant systems. Finally, the classes of S35-labeled proteins released from ribosomes are identical to the classes of soluble proteins present in the cytoplasm.'4
The essential feature to emerge from the above findings is that ribosomes are involved in determining the amino acid sequence for each particular enzyme. One would therefore expect that at any given moment a fraction of these particles would still be associated with newly synthesized enzyme. A measure of the number of these ribosomal-bound enzymes per cell might therefore provide a minimal estimate of the number of specific enzyme-forming sites (ribosomes) for a given enzyme. In the present communication, we have undertaken an examination of ribosomal particles from a yeast constitutive for 3-glucosidase. The preparation of ribosomal-bound enzyme, a description of its properties, and an estimate of its cellular distribution are given.
